The study was conducted from November 2010 to March 2011 in selected peasant associations of the Boloso Bombe Woreda of Southern Nation Nationalities and Peoples Regional States (SNNPRS) to determine the prevalence of bovine trypanosomosis and its vectors. Blood samples were collected from 246 randomly selected cattle of the study villages and evaluated through standard parasitological methods. The PCV value of each animal was also measured using hematocrit reader. Fourteen animals (5.69%) were found to be infected with two trypanosome species. Most of infections were due to T.congolense (78.56%) followed by T.vivax (21.44%). There was no correlation between the peasant associations (PAs) and level of trypanosome infection (p>0.05). There was also no significant difference (p>0.05) between sex and age of animals with regard to infection by trypanosome. However, significant difference was observed between trypanosome infection with body condition of the study animals (p<0.05). The mean PCV value of parasitemic and aparasitemic animals was recorded as 22.36% and 28.42%, respectively. Statistically, highly significant difference was observed between the trypanosomosis infection rate and the PCV-value of animals (p<0.05). In the two peasant associations, entomological survey was conducted using NGU trap and it indicated that G. pallidipes and G. fuscipes were the tsetse fly species caught in the study area along with other biting flies like tabanus and stomoxys. An overall apparent density of tsetse and other biting flies were 0.5 flies/trap/day and 12.58 flies/trap/day, respectively. Due to its impact on livestock production, attention should be given for the control and prevention of trypanosome infection rate and its vectors.
INTRODUCTION
In Ethiopia, trypanosomosis is one of the major impediments to the livestock development and agricultural production in contributing negatively to the overall development in agriculture in particular and to food self reliance efforts of the nation in general (MoARD, 2004) . In Ethiopia, trypanosomosis is one of the most important disease limiting livestock productivity and agricultural development due to its high prevalence in the most arable and fertile land of Southwest and Northwest part of the country following the greater river basins of Abay, Omo, Ghibe and Baro with a high potential for agricultural development (Abebe, 2005) . Trypanosomsis is a debilitating and often fatal disease of various domestic animals. It is caused by the protozoan parasite belonging to the family trypanosomatidae genus trypanosome, which inhabits the blood plasma, various body fluids and tissues of their hosts. Trypanosome is a single celled extracellular parasite that is transmitted cyclically by tsetse flies and some species mechanically by other biting flies, tabanus and stomoxys (Leak, 1999 and Urquhart et al., 1996) . Trypanosomes are flagellated protozoan organisms that can produce a variety of disease of humans and animals, although many are non-pathogenic (Smith, 2009 ) and also they are wide spread and economically important disease in humans and animals (Dwight, 2003) . explorer and traveler, who lost their transport animals in the fly challenge belts. In 1885, Danolds and Smith made the earliest record of "Gendi" (Nagana) in their transport animal which were crossing tsetse fly belts in southern Ethiopia (Maclennar, 1980) . Later in 1895, Corti identified an insect collected in 1893 by captain Bottogo along the Walmal River which is the upper tributary of Shebelle River (Langridge, 1976) . Brumgt in 1904 reported in the Ogaden (South West Ethiopia), one form of bovine trypanosomosis which was called "Alino" and which was readily transmitted by G. Longipennis (Langridge, 1976) . In 1962, the cattle survey in southern Ethiopia by the livestock division, established the bovine trypanosomosis had become a major cattle disease. In the Omo valley, it was stated that the problem of trypanosomosis is the main cause of decline in the number of cattle and particularly draught oxen (Abebe & Jobere, 1996) . Five species of Glossina including Glossina morsitans submorsitans, G. pallidipes, G. tachnoides, G. f. fuscipes and G. longipennis have been recorded in Ethiopia (Abebe, 2005) .
The life cycle of trypanosome is complex in both tsetse fly vector and the mammalian host; trypanosome undergoes a series of transformations into different forms (Seifert, 1996) . Most tsetse transmission is cyclical and begins when blood from a trypanosome infected animals are ingested by the fly. Trypanosomes losses its surface coat, multiplies in the fly, then reacquire a surface coat and becomes infective. T. brucei species migrate from the gut to the proventriculus to the pharynx and eventually to the salivary glands; the cycle for T.congolense stops at the hypo pharynx and the salivary glands are not invaded; the entire cycle for T.vivax occurs in the proboscis. The animal infective form in tsetse salivary gland is referred as the metacyclic form. The life cycle in tsetse may be as short as one week with T.vivax or extend to a few weeks for T.brucei species (Taylor et al., 2007) .
The most important trypanosome species affecting livestock in Ethiopia are Trypanosome congolense, T.vivax and T.brucei, in cattle, sheep and goat, T.evansi in camel and T.equiperdum in horses (Abebe, 2005) . However, sleeping sickness might also have a considerable public health importance in the country. They are widely distributed throughout Africa and frequently encountered in infected animals. Morphologically, T.vivax is long slender monomorphic parasites with rounded posterior end, a terminal kinetoplast, and long free flagellum but no prominent undulating membrane. T.congolense is smallest of the pathogenic trypanosomes with small marginal kinetoplast, no free flagellum and no prominent undulating membrane (Radostitis et al., 2007) . T.brucei is a polymorphic organism; the slender and intermediate forms having a long free flagellum posterior end, sub-terminal kinetoplast and prominent undulating membrane, the stumpy or short forms are broad with short or absent flagellum (Cynthia, 2005) .
Among different diagnostic methods such as wet film, Giemsa staining methods, identification of the parasite in the buffycoat and zone of illumination are most accurate of all. The diseases show a variety of clinical manifestations, which are also common to other diseases. The diseases may run an acute, chronic or sub clinical course and fever can be observed which can be intermittent due to the variation of parasitaemia and if the animal survives, the diseases becomes chronic and development of anemia and emaciation (Radostitis et al., 2007) . Serological tests detect specific antibodies developed by the host against the infection or they demonstrate the presence of circulating parasitic antigens in the blood by the use of specific antibodies. Currently, a number of serological and molecular tests are used for the diagnosis of trypanosomosis, such as the indirect fluorescent antibody test (IFA), the indirect enzyme linked immunosorbent assay (ELISA) molecular tests, such as the polymerase chain reaction (PCR) and DNA-probes used for detecting the parasite DNA. Their use is more suitable for herd and area screening than for individual animal diagnosis. Tests for detecting circulating trypanosome species antigen in peripheral blood are becoming available for both individual and herd diagnosis, although their reliability remain unproven (Cynthia, 2005) .
The clinical signs of trypanosomosis depend up on the species and strain of trypanosome, the vector and resistance of the affected breed of animals (Paris et al., 1979) . Trypanosomois is usually a chronic disorder, the duration and symptoms of which vary with the animal hosts and pathogen (Itard, 1992) . The basic clinical syndrome appears after an incubation period of 8-20 days, but may vary according to the host resistant and the type of trypanosome species involved ( challenge by the disease is generally characterized by intermittent fever that lasts for a long period. Affected animals are dull, anorectic, apathetic, have a watery ocular discharge or lacrimation, and loss of condition, superficial lymph nodes become visibly swollen, anemia that revealed by pale mucous membrane, diarrhea occasionally occurs and some animals have edema of throat, estrus cycles become irregular, pregnant animals may abort, and semen quality progressively deteriorates. The animals become very emaciated and cachectic, thin, rough hair coated and falls out in patches on the back; and eyes sunken and die within 2-4 months or longer (Taylor et al., 2007) . Fever and loss of condition are important parameters, which are routinely used for the tentative diagnosis of trypanosomosis in an area where the diseases is endemic and laboratory services are not available. However, clinical signs of tryanosomosis are not pathognomonic to the diseases and diagnosis is solely attained by parasitogical methods like dark ground phase contrast buffycoat technique which can be used under field condition to detect the presence or absence of trypanosomes (Murray et al., 1977) .
Trypanosomiasis is number one disease problem in Boloso Bombe woreda. Treatment of cattle for trypanosomosis in the woreda is generally carried out without preliminary diagnosis. In the district, most of the drug treatments were administered inappropriately. During a survey carried out by Soddo Regional Veterinary Laboratory, farmers reported trypanosomosis to be the most important livestock development constraint in the study area. Therefore, controlling this economically important disease in this area could have enormous benefits to improve the livelihood of the rural population by boosting milk and meat production, improving the availability of draught oxen, and increasing surplus capital from the sale of livestock and livestock products.
It is this particular situation that justified cross sectional survey and assessment of prevalence of the disease and the present risk of tsetse and mechanical vectors transmitted trypanosomes in the study area.
Therefore, the objectives of the study were as follows:
 To determine the prevalence of bovine trypanosomosis in the selected peasant associations (PAs) of Boloso Bombe woreda.
 To identify tsetse flies and mechanical vectors involved in the study area.
MATERIALS AND METHODS

Study Area
Boloso Bombe woreda is located at 390 km south from Addis Ababa, 190 km from Hawassa and 60 km from zonal town, Wolaita Soddo, southwest.
The district covers a total of 21,852,747 hectars. The altitude ranges from 700 (Omo river) to 2370 (Zaba mountain) meters above sea level. Agro ecologically, 75% is lowland, 20% is midland and 5% highland. The mean annual rainfall is 1,600 mm and mean annual temperature of the woreda ranges from a maximum of 24 0 C and minimum of 12 0 C. The community grows crops which are early maturing, high yielding and drought resistant. Major crops growing in the area are maize, teff, ginger, sweet potato and inset (Bombe WOA, 2010) .
Human population of Boloso Bombe woreda is 126,640. The woreda has livestock population of 67,576 cattle, 9,010 sheep, 11, 851 goats, 4, 344 donkeys, 166 mules, 38 horses and 42,663 poultry. Predominant species in the area is bovine and livestock management system is mixed farming system. The animals in the area mainly depend up on communal grazing fields as feed source and watering points are the ponds and rivers based up on their distribution (Bombe WOA, 2010).
The Study Design
A cross sectional study was conducted to assess the diseases prevalence, distribution and identification of tsetse fly and other mechanical vectors in the early dry seasons (November to December).
Study Population
The study populations were zebu cattle managed under small holder mixed crop-livestock farming system. During the study; the peasant associations, sex, age, body condition score and the PCV values were recorded. Cattle were grouped into two. Those under 1-3 years were categorized as young and those greater than 3 years of age were categorized as adult.
Sampling Method and Sample Size Determination
The sampling method applied in this study was simple random sampling. Totally, 246 cattle were sampled for estimation of bovine Dark ground phase contrast buffycoat method was used to examine the trypanosomes in the blood of sampled animals. For trypanosome infection, paired blood samples were collected from marginal ear vein of each animal by using two hematorit capillary tubes that was filled up to ¾ of its length and sealed with bee wax at one end. The blood was centrifuged at 12,000 rpm for 5 minutes. Then packed cell volume (PCV) was measured for determination of the level of anemia. After measuring the PCV values, the capillary tube cut using a diamond tipped pen 1 mm below the buffy coat to include the upper most layers of the red blood cells and 3 mm above to include the plasma and dispersed in to clean slide, mixed well and covered with a 22x22mm cover slip. Then the wet smear was examined for trypanosomes based on the type of movement observed in microscope field (Paris et al., 1982) . Thin blood smears stained with Giemsa was examined with oil immersion microscope with 100× power of magnification for confirmation of trypanosome species on the basis of morphological characteristics. Consequently, the PCV of each sampling was estimated using a microhematocrit reader and trypanosome species was identified (Paris et al., 1982) .
Entomological Survey
For the entomological study, tsetse flies and other mechanical vectors were collected by 12 NGU traps deployed in different positions of the study areas of Yogo village in Bedaye peasant association (6 traps) and Mechancho river gorge in the Ossie PA (6 traps). Acetone was used as a bait to attract flies. Traps were positioned at different grazing and watering points in which the animals and vectors were believed to have frequent contacts (FAO, 1992) . Fly catch per trap per day (f/t/d) was determined to calculate the fly density and distribution. The species of tsetse flies was determined following standard procedures and other biting flies were identified according to their morphological characteristics such as size, color, wing venation structure, and proboscis at the genus level (FAO, l992).
Data Analysis
Data collected from each study animal and laboratory analysis were coded and entered in to a Microsoft Excel Spreadsheet. All statistical analyses were performed using STATA-9 Software (stata corp.4905Lakeway drive college station, Texas 77845, USA). The prevalence of bovine trypanosomosis was calculated as the number of infected animals divided by the number of individuals' sampled×100. The association between prevalence of trypanosome infection and different study variables were analyzed by  2 analysis. In all the analysis, the confidence level held at 95% and p<0.05 was required for significance. The density of fly population is calculated by dividing the number of flies caught by the number of traps deployed and the number of days of deployment, and as expressed as flies per traps per day (f/t/d).
RESULTS
Prevalence and Distribution of Trypanosome Species
The result of the survey showed that out of the total cattle examined during the study period, 14 cattle were found to be positive for trypanosomosis with an overall prevalence of 5.69% (95% CI =2.78-8.60). On PA basis, Bedaye has prevalence of 10% followed by 9.43%, 6%, 1.93% and 0.00% in Ossie, Ajjora, Bombe and Ambe, respectively (Table 1) . There was no significant correlation between trypanosome infection rates in these five peasant associations. The species of trypanosomes identified by Buffy coat technique and thin smear showed that T. congolense 11 (78.56%) is
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Woreda, Southern Ethiopia the most prevalent followed by T. vivax 3 (21.44%) but there was not a case of mixed infection recorded in this study. Table  2 below. There was no significant difference in the infection rate between male and female animals (P>0.05). Body condition score was also evaluated in cattle which are living under similar environment and management system to see the impact of trypanosomosis in causing debilitation, which is clinical sign of trypanosomosis. Statistically, there was significant difference between animals of poor and good body condition scores (Table. 2). The prevalence of trypanosomosis was found to be 5.88% and 5.99% in young and adult age groups, respectively. Difference in infection rate among the different age groups were not statistically significant (p>0.05). 
Table1. Prevalence of trypanosomosis in differeent peasant associations (PAs) of Boloso Bombe
Table2. Prevalence of trypanosomosis in different sexes, age and body condition scores
Hematological Examination
To assess the relationship between trypanosome infection and packed cell volume (PCV), PCV determination using hematocrit, and also the mean PCV of parasitemic and aparasitemic animals were calculated. The analysis showed that the mean PCV value for the parasitemic cattle was 22.36% which fall in the range of anemia whilst the mean PCV value of the aparasitemic cattle was 28.42%. Cattle having PCV≤24% (anemic) were 18.87% whilst in the cattle having PCV>24% (non-anemic) were 2.07% as indicated in Table 3 . Out of total of 14 animals positive for trypanosomosis, 10 of them were found to be anemic and the rest 4 were with normal PCV value. The association of parasitemia with the case anemia was found to be significantly associated (p < 0.05). (2010) reported a prevalence of 12% at Konta special woreda. The reason for these differences might be due to the season during which the survey conducted, differences in application of relatively well designed methods of tsetse control and treatment, expansion of cultivation in the area which indirectly affects flies distribution, expansion of veterinary clinics, and difference on the level of awareness of people towards the control and treatment of the disease.
Table3. PCV evaluation for bovine trypanosomosis for parasitemic and aparasitemic animals
The present study indicated that there was no significance difference in trypanosome prevalence between the study PAs (p>0.05). However, high prevalence was recorded in Bedaye and Ossie peasant associations because the Yogo village used as grazing and Mechancho River gorge is suitable habitats for the vectors. Statistically significant difference (p<0.05) was observed in infection rate among poor and good body conditioned animals. This Among the different species of trypanosomes detected in the study period, T.congolense 11(78.56%) was the most prevalent species followed by T.vivax 3 (21.44%). However, there was no mixed infection in this study. The dominancy of T.congolese in the present study is in concordance with the previous results of Teka et al., (2012) who reported a high proportion of T.congolense in the southern rift valley and Arba Minch woreda, respectively. They reported 70% and 82.35% of T.congolense and 20% and 5.88% of T.vivax infection, respectively. Slightly less prevalence of T.congolense than the present study was reported by Terzu (2004) in selected sites of southern region (63.4%); in Assosa district of Benishangul Gumuz Regional State and Dagnachew and Abebe (2007) which is 58%. The high ratio of T.congolense in tsetse infested area may be ascribed to the more efficient transmission of T.congolese by major cyclical vectors than T.vivax in East Africa (Langrigde, 1976) . The predominance of T.congolense infection in cattle may also associated with high number of seroderms of T.congolense as compared to T.vivax by the infected animals (Leak, 1999) .
During the study period, the prevalence of bovine trypanosomosis was analyzed between sexes of animals and, among the 14 trypanosome positive animals; 8 (7.69%) of them were recorded in male and 6 (4.23%) were female animals. There was no significance difference between the prevalence of the
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infection rate and sex of animals but there was high prevalence of trypanosomosis in male than females. This result was in agreement with Daya and Abebe (2008) ; Teka et al. (2012) and Bitew et al. (2011) . Ataro (2011) associated the possible reason for relative increment of prevalence in male animals to the fact these animals used as draught purpose and travel long distance in the areas where tsetse challenge is present and as a result, the risk of contracting trypanosomosis is also very high.
There was no statistically significance (p>0.05) difference between prevalence of trypanosomosis in the two age groups. The prevalence of infection was found to be 5.88% in the young and 5.99% in the adult age group animals. There was slightly higher infection in adult age groups. This result is in agreement with that of Bitew et al. (2010) and Teka et al. (2012) .
During the study period, cattle with PCV≤24 were considered as anemic (Van den Bossche et al., 2000) which is said to be the principal sign of trypanosomosis in the livestock. The mean PCV-value for the parasitemic cattle was 22.36% which fall in the range of anemia while the mean PCV value of the apparasitemic cattle was 28.42%. Moreover, trypanosome infection and mean PCV-values obtained in the study of parasitemic and apparasitemic cattle were in agreement with the report of Bitew et al. (2010) ; Sinishaw (2004) and Dagnachew et al. (2011) . Trypanosome infected cattle were observed to have low PCV values (anemic) compared to uninfected animals. The study indicated that some of the animals with PCV value in the normal range were also trypanosome positive. The study indicated that 2.07% of cattle have a PCV value in the normal range (PCV>24) but they react positively to trypanosomosis infection and this may have occurred due to recent infection of trypanosmosis. This result is in agreement with the previous results of Kebede and Animut (2009) and Teka et al. (2012) who found cattle having PCV value of normal range were shown to be infected with trypanosome parasite. Other than this, it can be assumed that, numerous concurrent diseases like helmenthiasis, tick-borne diseases and nutritional imbalance can cause anemia in both trypanosome positive and negative animals (Dagnachew et al., 2011) .
Findings of the fly survey in this study could be considered as a preliminary work. In Ethiopia, though there has not been a specific study on biting flies in alienation from the usual tsetse fly studies, few authors have reported the name of some biting flies as Tabanidae and Stomoxyinae at a family level (Kidane-Mariam, 2000). On the present entomolgical survey; G.pallidipes and G.fuscipes were detected though relatively in very small number compared to other mechanical vectors which were also identified in relatively higher number. The mean catch of all flies in the Yogo village were higher (4.25 flies/trap/day). The study also indicated that an overall apparent tsetse fly density of 0.5 flies/trap/day. This result was in disagreement with the study of Teka et al. (2012) which reported about 14.97 flies/trap/day for all flies, and the apparent tsetse fly density obtained was 0.33 and 0.67 flies/trap/day in Yogo village and Mechancho river gorge, respectively and this was also disagreed with the report of Mekuria and Gadissa (2007) that they reported the overall apparent density of tsetse and other biting flies of 6.49 and 0.65 flies/trap/day, respectively. Generally, the present study showed that both the prevalence of trypanosomosis and the flies caught were very low. Prevalence of the disease is low due to intensive use of trypanocidal drugs as curative and preventive doses has suppressed the disease prevalence in the study area and other pilot control interventions like application of insecticides to live animals (spot-on) and the use of insecticide-impregnated targets to suppress the population of insect vectors. The survey period was the hot season in that high temperature increase trypanosome infectivity and shortens their development cycle; unfavorable for tsetse flies whose population becomes smaller, younger, and more localized. Thus, tsetse population decreases during dry seasons according to Sinishaw et al. (2006) .
CONCLUSION AND RECOMMENDATIONS
The study revealed that trypanosomosis is one of the major impediments to livestock development and agricultural production in the study area, contributing negatively to the overall development in general and to food self-reliance in particular. The most prevalent trpanosome species in the area was T.congolense followed by T.vivax. Infection with trypanosomosis negatively affected PCV and body conditions. During entomological survey, two species of tsetse flies (G.pallidipes and G.fuscipes) and other biting flies (Tabanus and Stomoxys) were also identified.
Based on the above conclusion, the following recommendations are forwarded:
 Strategic control of trypanosomosis and integrated vector control should be strengthened to improve livestock production and agricultural development in the area.
 Suitable community based tsetse and trypanosomosis control program should be designed and implemented  Attempt should be made to expand government and private veterinary services to serve the community properly.
 Further surveys and studies should be conducted in order to find out appropriate, feasible control methods of trypanosomosis and/or vectors in the study area.
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